Digital gene expression profiling and validation study highlight Cyclin F as an important regulator for sperm motility of chickens.
In poultry industry, around 5 to 12% roosters were eliminated from the breeding program because of low sperm motility. Relatively few studies have been directed toward understanding and explaining the genetics mechanisms involved in sperm motility regulation in chickens. In the present study, digital gene expression (DGE) profiling and bioinformation analysis were used to explore the globally differentially expressed genes (DEG) in the testis of low sperm motility and high sperm motility roosters. Further validation study of key candidate genes was also performed. The DGE identified 652 DEGs, including 473 up-regulated and 179 down-regulated genes in the low sperm motility testis. Those DEGs were enriched on 21 terms of biological process category, 10 terms of cellular component category, including motile cilium, and 13 terms of molecular function category including microtubule motor activity and ATP binding. The kyoto encyclopedia of genes and genomes (KEGG) enrichment analysis indicated that these DEGs were involved in the FoxO signaling pathway and insulin resistance pathway. Quantitative real time PCR (qRT-PCR) studies of 8 DEGs were used to validate the DGE results. A key candidate gene Cyclin F (CCNF) was extremely low expressed in the low sperm motility testis (log2 ratio (low sperm motility/high sperm motility) = -5.23). The CCNF gene silencing in the chicken DF-1 cell line induced the reduced cell activity and proliferation. In summary, the present study provides insight into the potential genetic regulation of sperm motility and highlighted the underlying pathways (Insulin resistance and FoxO signaling pathways) and important candidate genes such as CCNF.